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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor memory which can conduct 
readout after write burst without one clock of 
delay in the 2-bit prefetch system. 
SOLUTION: Although write to sense amplifiers 
111, 1 1 2 is initiated with delay of one clock 
period, the data-in-buffer 1 18 and the write 
amplifiers 114, 1 16 are disabled by signals WO, 
WAE generated by a signal generator 121 and 
internal clock signals I'CLK at this time. During 
this period write data is exchanged, and the 
signal WO and the write amplifier activating 
signal WAE are brought to a high level to write 
data into two consecutive addresses. Also at 
the time of readout operation, the time of 
generation of internal address from the CLK 
signal and the control method of column select 
line CSLare made the same as those at the 
time of write operation and only at the time of 

write operation only the write operation until the DIN 1 18 memory cells 1 1 
delayed by one clock period of the external clock signal CLK to make the 
operation of the CSL be undelayed. 




0, 113 is 
selection 



LEGAL STATUS 

[Date of request for examination] 22.07.1996 

[Date of sending the examiner's 1 7.07.2001 

decision of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's 2001-14579 
decision of rejection] 



Searching PAJ 



nil 01 XI 2 / 2 



[Date of requesting appeal against 16.08.2001 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



(19)B*H^fFJt (JP) (12) & ij^ =^ & $g (A) 01)ttftfiM£M*<* 

#^¥10 - 40678 

(43)&ggB ¥^10^(1998)2^130 

(51)IntCl. 8 MffiS* /rft«S#^ FI Sffi^fiW 

- G 1 1 C 11/401 G 1 1 C 11/34 3 6 2 C 



msmx. m »*«©«4 ol & is jo 



(21)tBS#^ 


#S¥8- 192246 


(71) (USA 


000004237 










(22)tiiSB 


¥^8^(1996)7^225 




jKS«B«E£ETia7#n§ 






(72)S?W# 






















< 


(74)«SA 





(54) RH(l9«ft] ¥^821tgB 



(57) 

[ pya ] 2 tr y h r u 7 x -y *-»tfdfc*£*3 u 

T*£ &*SWm<z> 'J - Frr-ey K(2A-x 1 
7 n y * WSAfch.fc&Ktf* h . 

'[)W**ai -feyxryn 1 1. i 1 2^w#§a 

l*jg|5? n > y ?fi^ 1 c L K c J; 0 . r- y'*v y r 
lisi:^^ vryyi i.4Wi i 6^fai-/ 

B§t c l Km^^^Ngpr h u^o»*i*iaiav c s 

W^DINllS^^E'J-feyUlO, 113±TCT> 




(2) 



WBPP1 0-40 6 78 



[1ISJB1 ] fr\-m?ny?m^zWmLX®ftL. * 

oIbKCcl. KMX&J)Vyf<D77-tXli.y<J7Mz 
ft? 2 t'y NT'J 7i ^^A^f^^ftlE'lStgg 

Hi/122 t'7 h7°D 7 x 7fM*H««7 K l-7,<7) 

I tmm 2 ] ftmAJj r- * £t-? A V* v ? r 
#$&tr»#S#iW&${;:. StitfiT — 9 A yf^-v 7rft 

tr * mm 1 ia«few#«*iE'it^s„ 

lfBStO¥#fcfetiliB. 

«. i k mm *t hmmn 1 iasso^*ia^a. 

[0001] 

mzmti. 

100021 

imkcry&m m*. *m^m (cpuj commit 

izy-i^-S. v9 ■ ?y?M. ■ 79-tX (DRAM) itt 
fctZtzMZ. WyXfA?n 7 ^(cRajt^D RA 
M. f^SDRAM (yV70t^DRAM) fcttf 

[0003] i^SDRAMi;!! *>\-39n-y9 (CL 
K ) 0)±*>±& OX -y ^'T-# t° > C EpjQ Sflfc T K UX 

AMi tf>Jt«TC\ ISm&IWHiHJifclT 5 t , SDRAM 
Tti^SU^ □77CLK©7n 7 7i7 ~JT79y- -f 7" 
37y F#-5-X.£>*lft. Z. tUi?Jlffl DRAM T"/ R A S 
(u^TVUXXVu—y) U'vW'tn- lx^ 

^&7-KlfoWffiKSft..6. SIC SDRAMT(i« 
? O -y ? C L H •/ y*X .7 >-"T\ 7* l/ft^y'n7 



y Htf^-X. tftfti: # ti. ?JlfflD R AMT'/R A S £CJ 
- l/Ktufr t>> \A UKMztl Z b tfflS U . £ ft i 
0 * y -b ;H:f -9 # U x h 7 $ ft. SHR S tiT v ^ 

ixft„ 

[0004] SDRAM^»t-F£7)10hLt, C 
AS (^WFl/77hP-7") UAt yistf&O. 

^T'# ft i t'Oy* P -y ^RT^SS itft . ii^-fft T K 

mthTYuxi imm^-xhA^y^m 
a. 

[0 00 5] SDRAMT'ii. Wo-^CLKtpI 

mlt. itnmznmzTm-fz> r k i^x^m^ta t^m 

Z&*tfT'%li\ WMtW? D77CLKW 
JS^Sf £*«>&iiS*»**fflST -y mtuhtzwmTb 
ft. KiffWWRtJJri^ffittT. 2t^7hTU7x 
•y t Pf If tit fc <0*«2b 0 . «RT K WXiO^ * U 
-tJirUA (EVEN) ffStTKM^t'JW 
H (ODD) <02OC7>fe/V7W£fflSU -b;W^«0 
T^-feXl±^-tftTK^XC02b' y h-foHl*CL, 
ft&A&J} t'y fc ^ -tXltiy 'J TMZft 0Z\k X\ 

[0006] H6«fi!*7)2fc"-y h7'D7x •y^^i?) 

7601, %yA7Y\sx;<yyTR.v : ;^xvJi*yy 

9 6 02, $m.TY\'XX^)*:)VTV4 603. «fit 
rHVX^ty-t^rU-Y 6 08. *7Af7-7' (C 
DEC) 6 0 4 SX^ 6 0 7, ^75 A7° 'J f'3-7* ( C P 
DEC) 6 0 5/W6 0 6. P YE(f^^(US§6 0 

9. x&y-tiie 1 os.y'6 1 2. tyxry?* ( s 

A) 6 1 1SX/6 13 . xA hTyr (WA) 6 14S 
1X6 1 6, 7-97*7 (DA) 6 1 5&V6 1 7. r 
— f -f y><<y7T (DIN) 6 18. r-?7-yf-h^ 
1/^^619, T~97*?hrt'v7T. (DOUT) 6 2 
0. Hi <9fi#S%£mK 6 2 1\ ft 2 Ofi^»4lH]S^ 6 

[0 007] JftjtUWW 6 0 3^6 0 8 
P"lc7)QN6 0 1—QN6 0 4(iNf-A->'^;L'h7y^X 
^■C* ft o ft 1 Off fS±0K 6 2 1 lifts 7 n * 7fll 
?ICLK ICLKRJ ^ft-m^-f ft 0S& 

6 2 2*4. Clil^Oft^D-y^ft^I CLKWSy'I 
CLKRta-^^T. fi-^-WO, WAE&LS'DESr^n 

Jt. *5A7°>Jr3-^6 0 5 ( 606) hPYE{f-§- 

**i3fis 6 0 9 oy-m^mmms&m % m 9 iz . r- ^ >r 

yrt"»7T 6 1 80i¥«&EI£lll 0(c. r-^7>y 
^t-fel^^^6 1 9/Wr-:?7 > 7hA-v7 7-6 2 0<7) 
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[ 0 0 Q 8 ] S& 1 <7)«-§-^H18|6 2 1 li07 ttttt 
o 2*ffl*i-ftEM«»S*i/iRKliBI INV701& 

t>'702fc. 4A7J7)NAND[I|g&NA7 0 1 t. NA 
7 0 1 OSfWrtHf-N 7 0 3 cofcttfcKK L"C®9 I C L 
KW£ffi7rt&R«&INV7 0 3h s FWn-y? 
ff-f #A7j£*lTfI^N 7 0 5 tffl^-f 4B5fieilSjh. 
fcKCIilft I N V 7 0 4M7 05i, KSfe[5]& I N V 
706fttH NV707h, 4A*NANDIh]S&NA7 
02 NA7 0 2W|Jl*«^N7 0 8*SttRlCLT 
«^ICLKR*ili:Jrr4R«0RINV7O8i:a»S> 

[0 0 0 9] ifc. ^20ff-t^±H]^6 2 2^@|8(C 

WO*tfl:fr$"*RRIlIBI NV80 1-8 1 3fty'NA 
ND0S8NA8O 1-NA8 0 3 HJ&gfffc . N 

AND@g&NA8 0 3Wai^-tN8 1 4 2: EiK[s]g& I 
NV8 1 3<7)Jii^fi-^W0^A7J§fLSNAND[HllgN 
A8 0 4-fc, i7)NAND[I]SS8047)ft7Jft^N8 1 
6£S14Kf5LT^M h TyrMWi^WAE £ ffijj 
"t6RKEIBl'NV81-4i: N ?077<lfICLKR 

*9Jj$*u •ft-^DE^m^-ri.steHS&i NV8 1 5 

— 83 lftt>'NAND[5]8&NA80 5— NA8 0 7rt>£> 

[0 0 10] X?7Ar»JT3-r6 0 5 (606) tP 
YEm j %%£.®m6 0 9l$.ffl9l,Z7ik~t idt, 7o-y7 
ft^ I CLKWSy' I C LKRSr^ix-fftAM-^i: L 
Tgft. <t-^N9 0 lSraj}rr&NOR®ftN0 9 O'l 
t . ft-f-N 9 0 1 ZAJlimt LTS«\ ft-f N 9 1 4 
fcHtfj-f NV9 0 1-9 1 OWNAND 

[HS£NA901-NA903t, \t^9 14*^fl^-P 
YE£fttthmil&U2tLtzB(M®S& I NV9 1 lft 
#9 1 2fcA>6fl!j£S;fVO*S. *7A7'Jf3 
0 5 (60 9) <i±ie^fl-f-PYEi:ft^-YA3 
NSU f YA4N(;I^Ut, ^7A7H WPYA 3 N 
4.N. PYA3T4N, PYA3N4Tftf c 'PYA3T 
4T£*tl?h.ftj}ir&%M®$&INV9l 3-1 NV 
9 1 8ftU' 3A7JNAND[IISSNA9 0 4-NA9 0 7 

[00 11] ifc, t — 74 yA 7 7?6 1 8i±01 o 

fi-^P Q b «*S WWftlA'P F E N £ A2rfB*fc t-CS 
<7\ Uis—JiA 0 1 , I N VA 0 1 — I N V A 

18. Yyyxy r^'-MGA 0 1 — TGA 0 8 N N 
AND0SSNAAO 1-NAA0 2. f-?77fW>' 
K^;^0 2i:A0 3h;^ffij££i-U ff-f-RWBS 
T (E) . fl^-RWBSN (E) . ff-^-RWBST 
(O) . fifRWBSN (O) 
[00 1 2] 55fc. r-75vf-i:-teP7?6 1 9«H 



1 ltejrtiofc* ff^DLAftV'SWRtffi^RWB 
ST (E) . ff-f-RWB SN (E) . {f-f-RWBST 
(O) v ff-§-RWBSN (O) £ XWmt LTgtt. 
RfiigSSi nvbo l-i nvb l ObYyVxyr? 
-hTGB0 1~TGB0 8*>&££«l£fcJ;'3. fl^ 
OUTTfcOUTNSrajTJ-TI., r-^T^h^* 
•y 7 r 6 2 Ott. Hi 1 KSStf-J: o C ±§E7)fi-f O U 
TTftyOUTNift^OE^ATJft^tLTStt. N 
AND@§NAB0 1, NAB02.'SKH1RINVB 
0 1, INVB0 2ay'Nf+y*;H7yyX^NB 

0 1fttfNB 0 22&»£>ffij££i'U T-^ft^-DQS-tiJTJ 

[00 13] 012O3M $y^*-h£#5& 
LT1MHMH-4-. «#Ofctf>, CASWfVy (C 
LT) =3, A-Xt-* (BL) =40>i:fc(COVVtK 
?4\-^4?i\^^mtf-Uz. c\<7)t 
% tttm? p -y 7 ft -f-C L K fctf t T 5 4 h a 7y K# 

A*$iist. HWfc^ta 

F IsXZ'fo & A a 0 ffl?>S § jX&t'- 

^t»DQty*»feW0aitL4. f^^iWIiWB 

[0014] 7'j7x -y+HS&Ute^ 

3Bf«ii&*^\ ico^<7)AaOh^ixtiSMt--i> 
A a lWTHl^X^a^a^T-^OBXOa^ti. 06 
ftV'H 1 0 <n=f— NyA 7 77618 -Cff^fl^ . ft 
IS (EVEN) T K^sWifiR (ODD) 7" K UXtX 

[00 15] 4fc.'5WU^ny^-#CLKt:J:«4(0 

^IlOCiLf: I NVA1 2h I NVA1 3TfM> 
1/ 7 7-7n-yr{C7-yf-§^ -?-^<*:ii I N VA 

1 6 t I N V A 1 7 T-ft^tot 7 'J >y 77 n -y 7°(C 7 -y 
f-^-frS. ^^5-yf-ii. A-7.FX^-lB$^-f P 
F E N ft # £ o - l^MC-r £ i fc TiT^tL h . 

[0 0 16] PFENfi-§-(i. htMt4>ti^7 
n >y 7 if -f C L K *^"n ^IsKlVfr h >\ A Z> S 

|*lgP7 D -y 7 ft # I C L K i *) WKXfkti «t 
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[00 173 HI 2Tl±2#B<0*l#?n<y?fi^CL 

0. WBSTff-Syk PENfi#t>/-vf K/WllftoT^ 
l><OT\ [HMtVvfM^l CLK^'D-l/^W'tA 

J; 0 P Y Eff ^-#n- U-^/Ufr ^ W <7 y y 3 

vh«^V^*k*9,-il8M-42-^>rKl'Jt ( E 
VEN/ODD) &$+ h T >J t 3 - F ff-Sf § 

3 -y FA7kXfc&.g,. 

[00 18] ^fLfc|5]B§^. 08^L7tmic7)fi^ 

^EftteiO. wofl-fk^ hrxrSttftfi^WA 
r 6 l Sjip'fflgc/^W^roRWBST/N^iaJL. 

yre l i&t/6 l 2{zmmzm£&tti&, iot, 
D L T/N t T 2 ^ U *;H:f - * tfWZ 
ix&/ 

[0019] tf&s^iftfm, c s Lfg-^vyy a -y 

hX^XV>Z>ffllZ'tfk>ti& o 2^«CLKt 

Wv/VHSr&B^, OiD, HI 2T"iO-f-<^^C4(7)B# 
CrtS^n-y^m-^I CLKA^yya -y Fk&Ofi* 

a2tAa3) A^4l$ix, PYE, W0 S WAEO§ 
fi-t^'n— K/V^^N-f l/^KOVyya >y F£&2> 
ifc*3i9tf*rfl4. I?K«TK1/X (AaOiAa 
1 ) 20<9CLKlM?A'£te-3't^T*> 
ill.. 

[0020] iJLhBKSLfc «fc 5 fc, 2 f-y FT<J 7i7 

Jt«> . c s Lfi J ^<7)±-h±.tf o LlWKctf L i 
CLKiMxvkfrilft., ^<7)*#a^t6f^i>lCLK 

hcomz TLMmwot , -r etc y - f 3 -? y f $• Aix s 



[0021] cm, se^ai t,»ffii 'j - f 3vy h'# 
xzh. fomzztitzm-hi&m/miTv uxim£. 

*) 1CLK-«M 7)V#mwX\ m%Tkfr&fCr)±ib±.tf 
*} im\ * C S L k fi=5r & «rtgtt* i- J) 2. ft*t $> 4 . 
[0022] Hi 20v-F37yF£Aft^f-gB?n 
>y^m^I CLK^ ^/VC6ti, ~ CDtt&SrfELT 

y-F3-?yF#A?j£ft.£k, Hi 2 fcSrT J: 5 ft, 
WBSTfl-fHin-i^k PENfl-fJiA-f u\/W; 

2 1 A 5 i±i^)*^"-S>F^ol5y ? n'y7fl-f- 1 CLKRii, Hi 2 

WVVl/ a -y hA;^!:^4„ 
[002 3] CixtJrO, rtir'Jfa-KTHl/^ 
SiGftti 2o«7KVX ( ;«f^; Ab 0 
tAbl) WCSL ( E ) WCSL (O) #Hl 2fc 
iti 3 tD-l"OW^A-f l/^t . MoT, 

asfctsfer fi^xco^^ u-feA'OT— ^**d lt/n 

3&^I OT/NS:ii-?t, i6£Of-^7V7" (DA) 
6 15, 6 1 7fciS&itS. 

[0024 ] rtgP^O-y^fi-tl CLKRtoyy 

-> s >y h fc i 0 . H8 LfcJB 2 <om4»^Hl» 6 2 
2(cJ; i 9564$itl»T-^ry7M^-7'Vlx (DE)i 
^•t>Hl 2 fcr^-ti D-l^^*^>s^ l^^ki; 
£D,DA6 15, Sll^WtffiS&t-th-frh.ViP) 
I OT/N|-ffl-5TA7]§iXl»CSL (E) RV-'C S L 
(O) *itii|@§ilTRWBST / /N (E) tRWBST 

AN (o) ^iBKrri. 

[0025] &oT. )litl 1 20»7H^Ab 0 t 
Ab 1 «f-^*fl#{:@ 1 2 tTjcf i d ^, RWB S 
T/N (E) t RWB S T/N ( O ) izfch*) , CixJ; 
DH1 l^L^0SSffi)j!c^x-^5'yf-i:-bl/^^6 

1 9^tt^^^, -e^ff-^DLA^Hl 2(C^fJ:3 
C7y->3 -y h^xtiSikfciO, I N 

VB 0 2 k I NVBO 3, Rffl??INVB04i: I N 
VBO 5, KlElalSSr NVBO 6 t I NVB 0 7, %M 
®8&I NVB08t I NVB0 9Tl«J^$iX^^-7 l J -y 

[0026 ] cAsu-fr-yy (clt) = 

3 *tf5T» U - H 3 v y F £ A71 Lfc^^ uv7W% 
C LK*^ 3o@(7)C LK^O-KM^A^f 
(H12(7)C8^^;P) t55r*fc. swRft^a- 
W^Ub&Q. SKUI^I NVB0 2k I NVB 0 3, 
NVB 0 4 k I NVB 0 5^5 "/^tlX^ 
/tiWTKuXAbO (ffiSc) <J0f"-^S:OUTT/ 
NA.tt}^jL, HtftTW—A/V (OE) (t^o-U 
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j< y 7 r 6 2 o z a l r d q e y ft*^aj* s ti 

s. 

[0027] ^a-y^CLK (Hi 2CDC9^7 
/!•) TSWRff^-tfvW K/UkSrO , 01 KDBifrU 
g|INVB0 6k INVB07, I N V B 0 8 

k I NVBO 9<<Z7";^iixUtz<!K<?>TY\sXAb 1 

(Sit) ^r-^tfOUTT/N^jftfjSfU SEter- 
Mv7t 6 2 0S-3iLTDQh°y*^^a5^\tti 
7l£ix£. BIT. ±lEtR«fcLT. 7KI/XAb2. 
Ab SOx-^Mf.^^ttJ^^il, 

[0028] 

^mmmmma. , 0 1 2 <o * >r $ yv^ - h l 

27n-y7g*^|*)$7K^7.£fg4l£li-. 3S^-T^2 

k 17n.y7#jiv\ ^t. fl£*o¥»*IB«®{E-C 
li . « * i2,^«j^« u - H 3 v y Y \i A- x b%j& 

i?u~,?fo m&zjti h &s&t> 1 tz . 

[0029] ^tylitMn&zm^Ziifz&WT. 

2 t"-y b7' ] J 7x yf-^tijV^Ttf^a^S'-X btk 
[0030] 

[ *■ «Rfc* 6 fc*X0^R ] *^BJ{±±IS« g ft * £ 
'J -fe;l/^\c7)7 ? -fe I>THI/Xc7)2b"'y t-~f-? 

^x . 2 h* v h 7 x * f-^jawtafcortsr f 
a^^Bf k^A-ti^h^-r ymmy?& 1 1 . 

[00 3 1 ] 3t^fcW*A*T-*fcT- 

^A-tw h7-f yizkvmiRZtitzji^V-tMz-ty 
xTyy'zmizmz&titz&frmfttiitz. t-?a 
yA' 7 7ri^t ryy&TZJ * y -fe/tx/v^ # jx 

*Wfi&i?&tf&9 D «/ 7 ft f- tf) 1 J? o >y ^jm^KS 4> 

£^®ki-&„ diuc±y. *»STtt»'sasw«!ka 
xmn&sMfi 1 7 n -y 7 mw-ftm t> $ * , same 

A7j£ 1 7ny7^«^S^# i '&<3:-2>, 

[0032]*^ #w»tt, *&&&Mfp$fcRAtt 



^O^lWMliM? n -y . 7 7 

r * yM%tftT7T4 rmrsco 0 %i>vr? f - * tush 

WVyxg -y VAVlxXtC$Offll$tll.^kSr^Siik-t 
*. 

[ 0 0 3 3 ] Stc, *S&9!<iS#&#IMt^c£^T. 
[0034] 

THiBk*ic»*t* . h 1 \timmz-fih^mmm 

^102, flfiftrKux^^y-fe/pru-Y 103. * 
itrKix^^^y-fe^rb-Y 1 os. ij^M.r^-f 

(CDEC) 104SI/107, *7A7yf3-^ 
(CPDEC) 10 5SV106, PYEfl-5|?££0{8 

109, yit'j^n 1 oayi 12. -fe>xryr 

(SA) 1 1 IMfl 1 3. 7^ h7>7 (WA) 1 1 
4&V1 1 6. t ~ $ t yy (DA) 1 1 5 AX/ 1 1 
7 N t— ^-f yA'»/7r (DIN) 118, r— ^ 7 -v 
■f k-feU-^^1 19. f-3'77lA'77r (DOU 
T) 1 20, fi-f*£0Bl2i4ir*»6«lfi$*iTV» 

[003 5] ^^U-tr^TP-f 1 0 3M/1 0 8 

rtWQN 1 0 1—QN 1 0 4(iN^^y^h7y> ; X 
C^HSt^ffi{im^l64[llS812 1(7)ffl^ 
k^7A7*yfa-yi 0 5 ( 1 06) fcPYEfl^ 
4@S^ 10 9 ^HfK(cWflfci«% 0 . ZtiVMim 6 tcs 

St 1 0 9nHH0tM®ttm£7&t. ^—9 A WN'-y 7 
r (DIN) 11 8{i«*k(5l«<7)ai 0<C^-r@i?g|f 

aTftO, T-^7-y^k-fel^^^l 19, T-?Tt 
h^yyr (DOUT) 1 2 0 titaE* k PJIiWlll 1 1 

[0036] fi^-^ElS^ 1 2 Hi. H2fc«f J: 5 
(C. rtS7n.y7®SICLK#A:*J§*tT^N2 0 
2 tajA-t61ffiWSai5*utRKEI» INV2 0 1W 
2 0 2k. fl-^PFENOfettSr^^SKlUKl N 
V2 0 3k. fi^PEN, N2O2SO f KK0»INV 
2 0 3<7>aj7Jft#N 2 0 3*>*A7J§il^> 3A7JNAND 
[UKNA2 0 1k, NAND@KNA2 0 1<5DtH7J^i-t 
N 2 0 4 £ ffiliRfe U T ^ U 7 7 ffl ^ I C L K A £ JiJSj 
1-SEfetHl8& I N V 2 0 4 s^rt* . 

[0037] ttz. mmt&ma i2 k±. n^u^ 

I'm I C L K * { A7J $ tlX N 2 0 8£!H7J-t£ 4 
&WmWt § JlJt INV205-INV208 
k, 1if-N2 0 8&tfS-*PFEN#A:fi3ft.4AND 
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0SMl> :, NORInIS^NANO2O It. fl^P E N#I/ 
ff-^-WB S TtfAfsZilXtE^-N 2 1 2 £tfi7rf-|> NA 
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